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CHAPTER 1 
BIBLIOMETRICS: AN INTRODUCTION 
1. INTRODUCTION 
Since the advent of scholarly publishing many years ago, scholars 
have relied upon the existence of rationalized venues for their 
scientific research and scholarship. Indeed, professional life, if not 
existence, may well depend upon a foundation free of destructive 
intrusion or philistine interests. Stresses and concerted attempts at 
keeping the economic whirlwinds from blowing away the temple of 
knowledge have left many libraries holding their own, only to 
wonder within the inner sanctum what remains to be seen. Not long 
ago a masterful and deeply committed attempt to meet at least some 
of academic needs led to a rebirth, in nearly Alexandrine terms, of 
scholarship, at least as it manifested itself in journal form. 
Consequent increase in the production of information is best 
reflected in the literature of every discipline. The Part of literature 
that supports research activities is mainly composed of journals. As 
(BiBGometrics 
libraries have attempted to cope with rising costs of serials and 
library service, journals have seen massive increases in costs along a 
long spectrum of economic measurement. Many journals have 
inhabited the shelving ranges of many libraries only to be lost, in a 
purely illusory sense. Growth in the number of specialized 
disciplines, increasing number of journals published in each of them 
and the escalating cost of this inevitable medium of communication 
presents constraints to the libraries in judiciously planning their 
effective acquisition programme for journals and related information 
sources. Realizing this factor, no single library can be self sufficient 
to procure each and every document. Hence, limited and selected 
procurement of journals seems to be the one and only practical 
remedy. The discipline of library and information science (LIS) has 
long sought answers to this question- by what means and in what 
ways shall optimal access to information be provided? To meet these 
challenges, recent developments in the field of library and 
Information science may be considered. Developments in the field of 
library operations are being manifested by what we call as 
"bibliometrics" i.e 'Statistical Analysis'. It is the study conducted to 
identify the patterns of publication and authorship and citation used 
(BiBRometrics 
for a subject over a period of time and thereby offering insight into 
dynamics of the area under particular study. 
So, bibhometrics is a relatively new branch of information science 
which lies between the border areas of social and physical science. It 
is a quantitative study of various aspects of literature on a particular 
topic and is used to identify the patterns of publication, authorship, 
citation and coverage of secondary journals with the objective of 
getting an insight into the dynamics of the growth of knowledge in 
the areas under consideration. This all consequently leads to the 
better organisation of knowledge/ information resources, which is 
essential for most effective and efficient use. 
2. ORIGIN AND DEVELOPMENT 
Bibhometrics is of recent origin and relatively a new one, which has 
emerged as a research front in its own right in information science 
(Maheswarappa, 1997). Its origin goes back to nineteenth-century of 
British and American legal citation guides, such as Shepard's 
Citations. Bibhometrics is considered as one of the most fascinating 
field of study among the library and information scientists. The 
study is popular because it helps improve scientific documentation, 
information and communication activities by quantitative analysis of 
(BiBRometrics 
library collections and services. It is also being used as one of the 
techniques to evaluate and study the scientific work (Mahapatra, 
2009). 
Bibliometric methods have been applied in various forms for a 
century or more. Sengupta (1992) claims that Campbell (1896) 
produced the first bibliometric study using statistical methods for 
studying subject scattering in publications. Some of the early work 
includes that of Cole & Bales (1917), which is claimed by Lawani 
(1981) and Khurshid & Sahai (1991) to be the first bibliometric 
study (although using the older terminology of 'statistical 
bibliography'). Cole & Bales (1917) studied the growth of literature 
in comparative anatomy for the period 1550-1860. Hulme's (1923) 
work is another early study, using document counts to provide 
insight into the history of science and technology. Shapiro (1992) 
reminds us of the legal precedents of bibliometrics, a topic that has 
been otherwise neglected by information science historians. The use 
of citation indexes have been demonstrated as far back as 1743 and 
publication counts have also been located in legal writings since at 
least 1817. Weinberg (1997) shows that Hebrew citation indexes are 
even earlier still and date from about the 12th century. 
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The coining of the term 'bibliometrics' is frequently credited to 
Pritchard, who proposed the term 'bibliometrics' to replace the little 
used and somewhat ambiguous term of 'statistical bibliography'. 
Authors who agree that Pritchard coined the term include Fairthome 
(1969), Lawani (1980), Hertzel (1987), Brookes (1988), White & 
McCain (1989), Soper et al, (1990) and Khurshid & Sahai (1991). 
However, Wilson (1995) indicates that this term has a French 
precedent. Fonseca (1973), draws attention to the use of the French 
equivalent of the term, 'bibliometrie', by Paul Otlet (1934) in his 
'Traitee de Documentation Le livre sur le Livre. Theorie et 
Pratique.' Section 124, pp. 13-22, of this text is entitled 'Le Livre et 
la Mesure. Bibliometrie.'' By 1970 bibliometrics had become a 
heading in both Library Literature and in Library and Information 
Science Abstracts (LISA), (Peritz, 1984) and by 1980 a Library of 
Congress Subject Heading (LCSH) (Broadus, 1987). 
3. BIBLIOMETRICS: MEANING AND DEFINITION 
The word bibliometrics is a combination of two words - Biblio and 
Metrics. Biblio is derived from Latin/Greek word "Biblion" meaning 
"Books". On the other hand Metrics is derived either from 
Latin/Greek words "Metricus" (in Latin) or "Metrikos" (in Greek). 
(BiBRometrics 
The meaning of the word Metrics is measurement. In other words 
Metrics is the "Science of meter (Measurement)". 
Bibliometrics is that branch of science which studies the behaviour 
of information. We can say that "bibhometrics" is that part of 
information theory that attempts to analyse quantitatively the 
properties and behaviour of recorded knowledge. Many attempts 
have been made to define the term and some of the important 
definitions are mentioned as under: 
Hulme (1923): "The purpose of statistical bibliography is to shed 
light on the process of written communications and of the nature and 
course of development of a discipline by means of counting and 
analyzing the various facets of written communication." 
Raising (1962): " The assembling and interpretation of statistics 
relating to books and periodicals ....to demonstrate historical 
movements, to determine national and universal research, use of 
books and journals and to ascertain in Many local situations the use 
of books and journals." 
Pritchard (1969): "Application of mathematical methods to books 
and other media of communication." 
(BiBGometrics 
Fairthorne (1969): "Quantitative treatment of the properties of 
recorded discourse and behaviour appertaining to it." 
British Standard Institution (BSI) (1976): "AppHcation of 
mathematical and statistical methods in the study of the use of 
documents and publication patterns". 
Hawkins (1977): "The application of quantitative analysis in the 
bibliographic references of the body of literature". 
Potter (1981): "According to Potter bibliometrics is a means for the 
study and measurement of all forms of written communication, their 
authors and publication patterns." 
Eggh (1988): "The quantitative study of literatures as they are 
reflected in bibliographies. Its task, immodestly enough, is to 
provide evolutionary models of science, technology and 
scholarship." 
Diodato (1994): "The study of publications and communication 
patterns in the distribution of information by using mathematical and 
statistical techniques, from counting to calculus." 
4. BIBLIOMETRICS AND OTHER RELATED METRICS 
Bibliometrics is traditionally associated with the quantitative 
measurement of documentary materials. It refers to a variety of 
(BiBRometrics 
regularities taken from different fields and exhibiting a variety of 
forms. Over years the concept of bibliometrics gained popularity all 
over the world and different variants of the concept emerged more or 
less conveying the same meaning. These variants are discussed 
below. 
4.1. Librametry: Dr. S. R. Ranganathan coined the term 
'Librametry' and presented his concept in 1948 at the ASLIB 
conference held at Lemington Spa. He said that "there is a need to 
develop this subject on the lines of Biometry, Econometry, 
Psychometry, etc. He used the term to include statistical approaches 
to the study of library and its services. However, the practice of 
using quantitative method to measure information sources were 
made even before Dr. S. R. Ranganathan either under different 
names or without any name at all. 
4.2. Scientometrics: In 1969,Vassily V. Nalimov and Z.N 
Mulchenko coined the Russian equivalent of the term bibliometrics 
as "Scientometrics" (naukometriya) which has grown in popularity. 
As the name would imply, this term is mainly used for the study of 
all aspects of the literature of science and technology. Nalimov and 
Mulchenko defined scientometrics as "a subject field which applies 
(BiBGoTnetiics 
quantitative metiiods to the study of science and technology as an 
information process." The term had gained wide recognition by the 
foundation in 1978 of the journal Scientometrics by Tibor Braun in 
Hungary. According to its subtitle, Scientometrics includes all 
quantitative aspects of the science of science, communication in 
science, and science policy (Wilson, 2001). Much of scientometrics 
is indistinguishable from bibliometrics, and much bibliometric 
research is published in the journal, Scientometrics. After all, the 
immediate and tangible output of science and technology into the 
public domain is literature (papers, patents, etc). In contrast, the 
focus of bibliometrics, despite many wide-ambit definitions, has 
alwaiys been preponderantly on the literature per se of science and 
scholarship, while there is more to science and technology for 
scientometricians to measure and analyze than its literature output 
e.g., the practices of researchers, the socio-organizational structures, 
research and development management, the role of science and 
techaology in the national economy, governmental policies towards 
science and technology, and so on. The main aim of scientometrics 
is to determine the state and prospects of a subject and its further 
(BiBRometrics 
development. Several indicators are used for this purpose and the 
most significant indicator is the number of publications. 
4.3 Informetrics: The most recent metric term, 'informetrics', 
comes from the German term 'informetrie' and was first proposed in 
1979 by Nacke to cover that part of information science dealing with 
the measurement of information phenomena and the application of 
mathematical methods to the discipline's problems, to bibliometrics 
and parts of information retrieval theory. In 1984, the All-Union 
Institute for Scientific and Technical Information (VINITI) 
established a Federation Internationale de la Documentation (FID) 
Committee on Informetrics under Nacke's chairmanship, where 
'informetrics' was taken as a generic term for both bibliometrics and 
scientometrics. This usage was adopted in the VINITI monograph by 
Gorkova (1988) with the Russian title Informetriya [Informetrics]. 
At the First International Conference on Bibliometrics and 
Theoretical Aspects of Information Retrieval in 1988, Brookes 
suggested that an 'informetrics' which subsumes bibliometrics and 
scientometrics, for both documentary and electronic information, 
may have a future. Informetrics 87/88 was adopted as the short title 
for the published conference proceedings (Egghe & Rousseau, 
10 
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1988), the editors noting that "in promoting a new name, it is a 
classical technique to use the new name together with the old one". 
By the second conference , Brookes (1990) endorsed 'informetrics' 
as a general term for scientometrics and bibliometrics, with 
scientometrics taken as leaning to policy studies and bibliometrics 
conceded more to library studies. The status of the term 
'informetrics' was enhanced in the third conference proceedings in 
the series, The Third International Conference on Informetrics , but 
reduced in the fourth conference title, International Conference on 
Bibliometrics, Informetrics, and Scientometrics. By the early 1990s, 
the term 'informetrics' clearly enjoyed widespread recognition. 
4.2.Webometrics: In the last two decades an increased significance 
of electronic communications and in particular of the internet, digital 
libraries, big distributed databases and other networked 
computerized resources has been witnessed. With the increasing use 
of web as a global book or a distributed collection of books it 
necessitates the study of communicational patterns of this emerging 
new media. As a result a new scientific study called Webometrics or 
Cybermetrics has been introduced in 1997, which emphasized on 
evaluation of electronic journals o the web and on the application of 
11 
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information techniques to cyberspace communication in general. 
The term Webometrics or Cybermetrics was first coined by Almind 
and Ingwersen in 1997. The science of webometrics tries to measure 
the web to get knowledge about the number and types of hyperlinks 
of the world wide web and usage patterns to get knowledge about 
the number and types of hyperlinks of the world wide web and usage 
patterns. According to Bjomebom and Ingwersen (2004) 
webometrics is "the study of quantitative aspects of the construction 
and use of information resources, structures, technologies on the wed 
drawing on bibliometric and infometric approaches"(Wikipedia). 
Figl.l-Relationship diagram of 5 Metrics 
In the diagram the circle of Infometrics covers all other metrics circles, 
because according to stub (given above), it is a quantitative aspect of any 
12 
(BiBGometrics 
type of information. The part, which overlaps the circle of bibliometrics, 
of scientometrics, shows the politico-economical aspects of 
scientometrics. The economic aspect of science shows the impact of 
scientific research over the society. 
5. SCOPE OF BIBLIOMETRICS: 
Pritchard (1969) emphasized that the purpose of bibliometrics is "to 
shed light on the processes of written communication and of the 
nature and course of development of a discipline by means of 
counting and analyzing the various facets of written 
communication." 
Sengupta (1985) stated that bibliometrics study lies between the 
broader areas of social science and physical science. 
Borgman (1989) indicated the scope of bibliometric by mentioning 
that scholarly communication can be studied by bibliometric 
methods using one or more of three theoretical variables- producers 
of communication, artifacts of communication and communication 
concepts. 
Nicholas and Ritche (1978) provided the scope of bibliometric 
studies in two broad groups namely descriptive and behavioural 
studies. 
13 
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A. Descriptive Studies: These describe the characteristic features of 
a body of literature and are also known as 'Productive Counts'. 
B. Behavioural studies: 
The other type of study, which is also referred to as "citation study" 
relates to what authors cite. Citation analysis reflects two major 
themes that is, citation as a tool for librarians to evaluate the library 
collection and services and use of citations as tools to analyze the 
research activity. 
Similarly, Potter (1988) divided bibliometric studies into two 
categories. Firstly descriptive, which attempts to study body of a 
literature by counting its contributing countries, authors, journals, 
year of publication, and disciplines. The second category is more 
evaluative and attempts to study the use of a body of literature by 
using citation analysis. Another important study under bibliometrics 
is assessing productivity of authors and impact of research on an 
existing field of study. This type of study is referred to as 
"evaluative bibliometrics". 
6. PURPOSE 
The purpose of bibliometrics can be stated as follows: 
i. To find major form of literature. 
14 
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ii. To prepare a ranked list of journals, 
iii. To make comparison between the ranked journals. 
iv. To find out the chronological scattering of all cited literature. 
V. To identify authorship and its trends in documents of different 
subjects. 
7. BIBLIOMETRICS: UTILITY IN RESEARCH: 
Bibliometrics is of recent origin and relatively a new one, which has 
emerged as a research front in its own right in information science. It 
is vigorously being pursued and with the result, it has been found 
that one- fourth of all the articles published in library and 
information science periodicals are on bibliometrics and its related 
topics. 
At present, bibliometric works often provide the background for a 
more practical task. It is an established technique covering wide area 
of knowledge. It has therefore been able to involve scholars from 
many disciplines. Day by day it is attaining sophistication and 
comiplexity having national, international and interdisciplinary 
character. It has established itself as a viable and distinctive research 
technique for studying science of science based on bibliographic 
data. As a matter of fact its backbone lies in its sound theoretical 
15 
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foundation most efficiently and effectively laid by pioneers like 
Lotka, Bradford, Zipf, Bookstein, Massavesik, Cole, Pritchard, 
Garfield, Hulme, Fairthorne, Derek De Solla Price and many others 
who are basically not librarians but belong to different branches of 
knowledge. 
The techniques evolved by these pioneers are capable of throwing 
light to the various complicated problems faced by many while 
handling information to quantify the process of written 
communication. It has established itself as a viable research tool for 
quantitative measurement of human knowledge. 
Today bibliometrics is closely related to research within the areas of 
library science, information retrieval and sociology of science (fig). 
Research within these areas are used as the basis for services for 
librarianship, scientific information and science policy. 
Bibliometrics has also been used as a research management tool and 
a tool for research into research management. 
16 
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Figuire 1.2 - Links of bibliometric with related fields and 
application services (modified from Glanzel) 
Bibliometrics also provides information about the subject, language, 
country relationship which is based on literary warrant. 
Bibliometrics is useful in any field of research or in any discipline or 
it can be used in small manageable ways by individuals to improve 
some part of library and information science. 
8. LAWS OF BIBLIOMETWCS: 
S.LBradford's Law 
Bradford's law is a pattern first described by Samuel C. Bradford in 
1934 that estimates the exponentially diminishing returns of extending a 
search for references in science journals. Bradford, a chemist and 
librarian at the Science Museum of South Kensington (London) showed 
greait interest in documentation. He published a short article entitled 
"sources of information on specific subjects" that can be considered as 
17 
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one of the beginnings of bibliometric studies, in which he compiled 
bibliography on Lubrication, 1931- 1933 and Applied Geophysics, 1928-
1931. He prepared lists of journals arranged by decreasing order of source 
items contributed by journals to the bibliographies. He noticed that in 
each subject there were a few productive sources, large number of 
sources which were moderately productive and still a large number of 
sources of constantly diminishing productivity. 
In the list of periodicals ranked by diminishing productivity, Bradford 
identified three groups of periodicals that produced approximately the 
same number of articles on the subject, but the number of periodicals in 
these three equiproductive zones increased by a constant factor. Based on 
this he stated his law as follows: 
"If scientific journals are arranged in order of decreasing 
productivity of articles on a given subject, that may be divided into a 
nucleus of periodicals more particularly devoted to the subject and 
several groups or zones containing the same number of articles as the 
nucleus, when the numbers of periodicals in the nucleus and 
succeeding zones will be as 1 : n : n^ ". 
This statement introduces for the first time the concept of 'Nucleus' 
which coincides, according to Bradford, with the first area resulting from 
dividing articles of a subject matter given in equal parts. 
18 
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Bradford also plotted graph of the cumulative number of source items R 
(n) versus the logarithm of the cumulative number of journals (log n). 
The resulting graph for Applied Geophysics and Lubrication was as 
follows: 
Y 2 l 
R ( r \ > 1 
L O G n xs 
Figl.3- Bradford's Bibliograph 
Such a graph is also known as Bradford bibliograph. The graph begins as 
a rising curve API and then continues as a straightline. The rising part of 
the grph represents the nucleus of highly productive journals. The points 
PI, P2, P3 on the bibliograph are the boundaries of three equiproductive 
zones in which there are the same number of articles as in the nucleus 
(represented by 0Y1=Y1Y2=Y2Y3) derived from an increasingly larger 
number of journals (represented by 0X1, XI, X2, X3). 
E.g For journals devoted to Cardiovascular diseases, if 11 journals yield 
1345 articles in the core zone, again to get another approximately 1345 
19 
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articles in the successive zones on the subject, a large number of journals 
are to be consulted. 
ZONE 
1 
2 
3 
No. of JOURNALS 
11(11x1) 
83(11x8) 
718(11x8x8) 
No. Of ARTICLES 
1345 
1332 
1325 
Thus Bradford's Law serves as a general guideline to librarians in 
deteiTnining the number of core journals in any given field. The law is 
also known as Bradford's law of scattering and as the Bradford 
distribution. This law or distribution in bibliometrics can be applied to 
the World Wide Web as well. 
Applications of Bradford's law 
i. Checks Completeness of bibliography:- Bibliography of any 
subject acts as a key to the list of literature published on a subject 
during a particular period of time. A bibliographer is supposed to 
compile the bibliography on any subject comprehensively. 
Bradford's law helps to check the completeness of a bibliography by 
analyzing the references and plotting a graph. If the bibliography is 
complete the graph will be a straight line with a nucleus indicating 
the completeness of the bibliography. 
20 
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ii. Acquisition of periodicals:- Every library in the world is short of 
funds. By Bradford's law, we can ensure the utilization of funds for 
purchasing only core periodicals in a subject area. This can be done 
by identifying the periodicals occurring in the core zone by plotting 
Bradford's bibliography, thus helping in the management of library 
funds. 
iii. Gives strength to Parito's law:- Alberto Parito an Italian economist 
gave the 80-20 rule signifying the distribution of wealth in the 
society. Later it was found to be applicable in the case of libraries as 
well. 
According to this law, in a library 80% demands of the users are satisfied 
by only 20% of its collection. As such Parito's Law has a bearing on 
Bradford's law. This has been proved by the study of E.Garfield in the 
field of Science and technology of ISI, Philadelphia, by analyzing 
Science Citation Index (SCI). 
8.2. Lotka's Law 
In 1926 Alfred J. Lotka proposed his inverse Square Law correlating 
contributors of scientific papers to their number of contributions. His law 
provided fundamental theoretical base for bibliometric studies involving 
authorships. Lotka checked the decennial index of Chemical Abstracts 
1907-1916 and counted the number of names against which appeared 1, 
21 
(SiBRoimtrics 
2, 3 etc entries. He tabulated the data for 6,891 names. Lotka the plotted 
graph on a logarithmic scale, the number of authors against the number of 
contributions made by each author and he found that in each case the 
points were closely scattered about a straight line having slope 
approximately two to one. On the basis of these data, Lotka deduced a 
general equation, for the relation between the frequency 'y' of persons 
making 'n' contributions as follows: x "^  y = constant and for special case 
n=2, the constant = 0.6079. Further he summarized the results as " . . . the 
number (of authors) making n contributions is about Xlri^ of those making 
one; and the proportion of all contributors, that make a single 
contribution, is about 60 percent." In other words for every 100 authors 
contributing 1 article, 25 will contribute 2 articles, about 11 will 
contribute 3 and 6 will contribute 4 articles and so on. 
Ranking of Authors 
No. of Authors 
100 
25 
11 
6 
4 
3 
2 
No. of Articles 
1 
2 
3 
4 
5 
6 
7 
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8.3. Zipf law of Word Occurence 
Zipf s Law is often used to predict tlie frequency of words witliin a text. 
Tlie Law states tliat "in a relatively lengthy text, if you list the words 
occurring within that text in order of decreasing frequency, the rank 
of a word on that list multiplied by its frequency will be equal to a 
constant." 
The equation for this relationship is: r x / = k 
where r is the rank of the word,/is the frequency, and k is the constant. 
Zipf illustrated his law with an analysis of James Joyce's Ulysses. "He 
showed that the tenth most frequent word occurred 2,653 times, the 
hundredth most frequent word occurred 265 times, the two hundredth 
word occurred 133 times, and so on. Zipf found, then that the rank of the 
word multiplied by the frequency of the word equals a constant that is 
approximately 26,500". Zipf s Law again is not statistically perfect, but it 
is very useful for indexers. 
Words 
The 
Of 
Terms 
Frequency(/) 
245 
136 
98 
Rank(r) 
1 
2 
3 
fxr 
245 
272 
294 
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9. OTHER RELATED LAWS: 
9.1. Price's square root law of scientific productivity: 
This law was given by Dereck De Sella Price in 1963. This law states that 
"half of the scientific papers are contributed by the square root of the total 
number of scientific authors". In other words NV2 sources yield a fraction 
Y2 of the items. This law is also known as 'Rousseau's law'. 
9.2. Garfield's Law of Concentration: 
This law was enunciated by Eugene Garfield in 1971. This law states that 
"a basic concentration of journals is the common core of all fields." In 
other words, the tail of the literature of one discipline consists, in a large 
part, of the cores of literature of other disciplines. 
9.3. Sengupta's law : 
This law has been put forward by Sengupta in 1973. This law is also 
knovm as 'off setting weightage formula for re- ranking periodicals' to 
avoid discrimination against new journals which necessarily have fewer 
citation credits. This is basically an extension of the Bradford's Law. 
It states that "during phases of rapid growth of knowledge in a scientific 
discipline, articles of interest to that discipline appear in increasing 
number of periodicals distant from that field." Mathematically Sengupta's 
law can be stated as: 
f{x^y) = a+blog(x+y) 
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where/(^ jcx ;^) is the cumulative number of references as contained in the 
first (x+y) most productive journals, x indicates number of journals in the 
same discipline and y stands for number of journals of unrelated 
disciplines (yll x) and a and b are two constants. 
10. APPLICATIONS OF BIBLIOMETRICS: 
Historically bibliometric methods have been used to trace 
relationships amongst academic journal citations. The bibliometric 
research uses various methods of citation analysis in order to 
establish relationships between authors or their work. The 
Bibliometric studies are used in 
i) Measuring the scattering of articles on a subject in various 
periodicals (Bradford). 
ii) Measuring the productivity of an author based on the number of 
published articles. (Lotka). 
iii) Ranking of words in a text based on frequency of occurrence of 
words. 
iv) Productivity count of literature. 
v) To identify the peers, social change and the core journal, etc. 
vi) Indexing and Thesaurus. 
vii) Research. 
viii) Formulating search strategies in case of automated system; 
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ix) Comparative assessment of the secondary services, 
x) Bibliographic control; 
xi) Preparation of retrospective bibliographies and 
xii) Library Management. 
11. LIMITATIONS OF BIBLIOMETRIC TECHNIQUES: 
A fair and objective analysis of a researcher's performance requires both 
quantitative metrics in combination with qualitative input. Quantitative 
metrics are increasingly influential because they are easy to benchmark, 
objective and globally comparative. However, there are some recognized 
limitations of metric-based evaluations. For example, bibliometric 
aneilyses can only be applied to the published literature in journals that are 
indexed with respect to citations and do not cover unpublished works, 
works in non-indexed journals, and non-journal printed works such as 
books, dissertations, reports, or government documents. Citations are also 
treated as equal regardless of whether a work is being cited for its 
positive contribution to a field or being criticized as for its negative 
impact or poor quality. Different authors employ differing levels of care 
in compiling references and differences in citation tracking across 
databases remains a concern. The determination of impact through the 
exclusive use of bibliometric measures has received widespread criticism 
from the scientific community. Plenty has been written on the deleterious 
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effects of the misuse of bibliometric data in judging rank, output, and 
value. 
As with any statistical endeavour, bibliometric analyses have the potential 
to generate misleading and biased results. Because citation counts are 
time, type and field dependent, adjustment to the expected patterns for 
citations must be taken into account when comparing performance and 
impact. Based on the above discussion following are some of the major 
limitations of bibliometrics: 
Accuracy, Validity and Applicability. 
Accuracy 
Accuracy of Bibliometric studies is sometimes doubted due to the 
following reasons: 
i) citation bias may exist because limited number of articles, 
ii) Publication exclusion. 
ii) Same name authors- also known as "homographs". 
iv)Cronyism i.e. friends or colleagues may reciprocally cite each other to 
mutually build their citation counts. 
27 
(BiBGometrics 
Validity: 
Quality vs. quantity: The number of times a work has been cited should 
not be used to gauge the quaUty of the work. It really only measures the 
interests of other researchers in the work. 
Moreover, only a small percentage of articles are highly cited and they 
are found in a small subset of journals. This small proportion accounts for 
a large percentage of citations. 
Applicability: The changing nature of scholarly journals publishing, 
the extent to which journal articles are the main "carrier of scientific 
knowledge" varies between fields. They are being challenged by new 
types of publication behaviour such as e-publishing, Open Access 
publishing and other uses of the internet. Moreover, field or discipline 
variation, the number of citations to research published in a given area 
will vary depending on the size of the research community in that field or 
discipline. 
In the case of bibliometric laws, most of the studies tend to support the 
Bradford distribufion, some other researchers could not get satisfactory 
results. Groos found that the scatter of research papers among physics 
journals deviated from that predicted by Bradford's law. Chonez tested a 
large number of different areas and found that the law applied in a very 
small proportion of them. Therefore he called the law pseudo- scientific. 
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In case of Lotka's law, it was found to fit in most cases. However the 
value of the index "n" was found to vary for different groups of scientists. 
Dobrov and Korenni found that Lotka's value can be used in measuring 
productivity in Botany but not in Electronics. Another problem with 
Lotka's law is that it totally ignores the potential authors who have not 
produced any publication so far. Because of these limitations the empiric 
nature of these laws are questioned. 
29 

Severe Jlcute ^spiratory Syndrome 
(DmqoE 
CHAPTER 2 
SEVERE ACUTE RESPIRATORY SYNDROME 
Bre£Lthing is the primary function of human body which keeps a man 
alive. This signifies the importance of breathing, we are alive till we are 
breathing and we are dead once we stop breathing. Breathing keeps our 
internal mechanism to work continuously without a break, because, the 
oxygen needs to be supplied continuously to the cell. 
In human physiology, respiration is the transport of oxygen from the 
clean air to the tissue cells and the transport of carbon dioxide in the 
opposite direction. This is only part of the processes of delivering oxygen 
to where it is needed in the human body and removing carbon dioxide 
waste. We have to breathe because all of the cells in our body require 
oxygen. Without oxygen, our body wouldn't move. It would be like a 
parked car with no battery. The car might have fuel, but without a battery, 
forget it! So we might have blood in our body, but without oxygen, forget 
it! The process of respiration is supported by a very vital system, known 
as the respiratory system. The respiratory system (or ventilator system) is 
the biological system of an organism that introduces respiratory gases to 
the interior and performs gas exchange. In humans and other mammals, 
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the ainatomical features of the respiratory system include airways, lungs 
and the respiratory muscles. 
Like any other system of the body, the respiratory system is prone to 
attack by a number of external and internal factors leading to a variety of 
diseases and disorders causing malfunctions of the respiratory system in 
some cases while deaths in others. One of the most recent and severe 
outbreak of lung diseases include SARS which is an out break of 2003 in 
the Asian countries. This disease will be discussed in detail in the 
following pages highlighting the various aspects of this syndrome. 
SEVERE ACUTE RESPIRATORY SYNDROME 
A disease is an abnormal condition affecting the body of an organism. It 
is often construed to be a medical condition associated with specific 
symptoms and signs. In humans, disease is often used more broadly to 
refer to any condition that causes pain, dysfunction, distress, social 
problems or death to the person afflicted. It sometimes includes 
injuries, disabilities, disorders, syndromes, infections, isolated symptoms 
etc. Syndrome on the other hand (from Ancient Greek syn, meaning 
"together", and dramein, meaning "run") is a set of symptoms occurring 
together. 
Severe acute respiratory syndrome (SARS) emerged as the first severe 
and readily transmissible new disease of the 21st century and caused 
8000 infections and more than 800 deaths in 2003. Severe acute 
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respiratory syndrome is a viral respiratory disease in humans which is 
caused by the SARS coronavirus (SARS-CoV). Between November 2002 
and July 2003, an outbreak of SARS in Hong Kong nearly became 
a pandemic, with 8,422 cases and 916 deaths worldwide (10.9% fatality) 
according to the World Health Organization. Within weeks, SARS spread 
from Hong Kong to infect individuals in 37 countries in early 2003. 
As of today, the spread of SARS has been fully controlled, with the last 
infected human case seen in June 2003 (disregarding a laboratory-
induced infection case in 2004). However, SARS is not claimed to have 
been eradicated (unlike smallpox), as it may still be present in its natural 
host reservoirs (animal populations) and may potentially return into the 
human population in the future. 
SAFLS is a dramatic example of how quickly world travel can spread a 
disease. It is also an example of how quickly a connected health system 
can respond to a new health threat. 
HISTORY 
The severe acute respiratory syndrome (SARS) is responsible for the first 
pandemic of the 21st century. Within months after its appearance in 
GuEingdong Province in mainland China, it had affected more than 8000 
patients and caused 774 deaths in 26 countries on five continents. It 
illustrated dramatically the potential of air travel and globalization for the 
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dissemination of an emerging infectious disease and highlighted the need 
for a coordinated global response to contain such disease threats. 
Severe acute respiratory syndrome (SARS) is a serious form of 
pneumonia. It is caused by a virus that was first identified in 2003. 
Infection with the SARS virus causes acute respiratory distress (severe 
breathing difficulty) and sometimes death. 
CAUSE 
An unusual atypical pneumonia emerged in Foshan, Guangdong 
Province, mainland China, in November 2002. In February and March 
2003, the disease spread to Hong Kong and then to Vietnam, Singapore, 
Canada, and elsewhere. The new disease was named the severe acute 
respiratory syndrome (SARS), and a preliminary case definition was 
established. A novel coronavirus (SARS-CoV) was identified as the 
causative agent. Coronaviruses are a family of enveloped, single-
stranded-RNA viruses causing disease in humans and animals, but the 
other known coronaviruses that affect humans cause only the common 
cold. It is believed that the 2003 epidemic started when the virus spread 
from small mammals in China. 
SARS CoV 
Coronaviruses are species in the genera of virus belonging to the 
subfamily Coronavirinae in the family Coronaviridae. Coronaviruses are 
enveloped viruses with a positive-sense RNA genome and with a 
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nucleocapsid of helical symmetry. The genomic size of coronaviruses 
ranges from approximately 26 to 32 kilobases, extraordinarily large for an 
RNA virus. The name "coronavims" is derived from the Latin corona, 
meaning crown or halo, and refers to the characteristic appearance of 
virions under electron microscopy (E,M.) with a fringe of large, bulbous 
surface projections creating an image reminiscent of the solar corona. 
This morphology is actually formed by the viral spike (S) peplomers, 
which are proteins that populate the surface of the virus and 
detennine host tropism. Coronaviruses are grouped in the 
order Nidovirales, named for the Latin nidus, meaning nest, as all viruses 
in this order produce a 3' co-terminal nested set of sub genomic mRNA's 
during infection. 
Proteins that contribute to the overall structure of all coronaviruses are 
the spike (S), envelope (E), membrane (M) and nucleocapsid (N). In the 
specific case of the SARS coronavirus, a defined receptor-binding 
domain on S mediates the attachment of the virus to its cellular receptor, 
angiotensin-converting enzyme 2 (ACE2). 
The SARS coronavirus, sometimes shortened to SARS-CoV, is 
the virus that causes severe acute respiratory syndrome (SARS). On April 
16, 2003, following the outbreak of SARS in Asia and secondary cases 
elsewhere in the world, the World Health Organization(WHO) issued a 
press release stating that the coronavirus identified by a number of 
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laboratories was the official cause of SARS. Samples of the virus were 
being held in laboratories in New York, San Francisco, Manila, Hong 
Kong, and Toronto. 
SARS coronavirus is a positive and single stranded RNA virus belonging 
to a family of enveloped coronavimses. Its genome is about 29.7kb, 
which is one of the largest among RNA viruses. SARS is similar to other 
coronavimses in that its genome expression starts with translation of two 
large ORFs la and lb, which are two polyproteins. The SARS virus has 
13 known genes and 14 known proteins. There are 265bp in the 5'UTR 
and 342bp in the 3'UTR. Coronaviruses usually express ppla (the ORFla 
poly protein) and the PPlab polyprotein with joins ORFla and ORFlb. 
The polyproteins are then processed by enzymes that are encoded by 
ORF la. Product proteins from the processing includes various replicative 
enzymes such as RNA dependent polymerase, RNA helicase, and 
proteinase. The replication complex in coronavirus is also responsible for 
the synthesis of various mRNAs downstream of ORF lb, which are 
structural and accessory proteins. Two different proteins, 3CLpro and 
PL2pro, cleave the large polyproteins into 16 smaller subunits. SARS-
Coronavirus follows the replication strategy typical of 
the Coronavirus genus. 
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Fig-2.1. Morphologyof SARS-CoV 
These viruses have large pleomorphic spherical particles with bulbous 
surface projections that form a corona around particles. The envelope of 
the virus contains lipid and appears to consist of a distinct pair of electron 
dense shells. The internal component of the shell is a single-stranded 
helical ribonucleoprotein. There are also long surface projections that 
protrude from the lipid envelop. The size of these particles are about 80-
90 nm. 
SARS is caused by a member of the coronavirus family of viruses (the 
same family that can cause the common cold). SARS has affected 
persons in all age groups. There has been a slight predominance of female 
patients, which is probably related to the increased likelihood of exposure 
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among nurses. SARS has also been reported in immunocompromised 
patients. 
MODE OF INFECTION OF SARS CoV: 
Tlie process of SARS CoV interaction ith the host involves the following 
stages: 
1. Attachment of the virus to the host cell: Attachment of the virus 
to the host cell takes place via the S protein. Coronavims uses a 
membrane bound metalloproteinase (aminopeptidase N) as its 
receptor. 
2. Penetration: Penetration involves fusion of the viral membrane 
with a cellular membrane, a prerequisite for viral replication in the 
cytoplasm, can occur at the plasma membrane or in acidic 
endosomes. 
3. Virus assembly: This involves maturation of the virus. The virus 
matures morphologically in the Golgi Body and accumulates in 
membrane-bound vesicles in the cytoplasm which subsequently 
fuses with the plasma membrane. 
4. Replication: Most of the genomic length RNA in the infected cell 
is destined for packaging into virus particles. These molecules are 
presumably made by continuous synthesis. In humans, the major 
site of virus replication is the epithelial cells of the respiratory 
tract. 
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Fig 2.2-Replication of SARS Coronavirus 
The mechanism of the serious damage to the respiratory system caused 
by SARS-CoV remains unclear. At least two possibihties exist: 
(i) direct damage to cells and tissues by the SARS-CoV and 
(ii) indirect damage, mediated primarily by the cellular immune 
response and cytokines. 
SARS-CoV nucleocapsid protein (SARS-CoV NP) is an extensively 
phosphorylated, highly basic, vital structural protein. The primary 
function of the is to form a helical ribonucleoprotein complex with viral 
RNA (vRNA). This complex comprises the core structure of the SARS-
CoV virion. A variety of functions have been ascribed to SARS-CoV NP, 
including packaging, transcription and replication. However, these are 
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based solely on known functions of the NP of other coronaviruses. 
SARS-CoV NP shows intrinsic multimerization and interacts with M 
protein, suggesting that NP is both critical to formation of the viral 
nucleocapsid core and is involved in virion assembly. 
It has been suggested that the cytokine storm observed during the early 
stages of SARS in most patients contributes to the progression of 
systemic inflammatory response syndrome. The SARS-CoV NP has been 
shov/n to be highly immunogenic and the predominant target for the 
humoral immune response during infection with SARS-CoV. This 
process may trigger cytokine production and so induce apoptosis in host 
cells. SARS-CoV, during infection of dendritic cells, evades the immune 
response by down-regulating expression of the anti-viral chemokines 
IFN-a, (3 and y and IL-12p40, while up-regulating that of others 
simultaneously, for example, TNF-a, IL-6, MlP-la, and IP-10. 
Additionally, it seems likely that proinflammatory cytokines released by 
macrophages in pulmonary alveoli play an important role in the 
pathogenesis of SARS. Thus, the rapid apoptosis induced by SARS-CoV 
may be one of the mechanisms responsible for the damage to the lungs 
and immune organs observed in SARS patients. 
SPREAD OF THE DISEASE 
When someone with SARS coughs or sneezes, infected droplets spray 
into the air. We can catch the SARS virus if we breathe in or touch these 
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particles. The SARS virus may live on hands, tissues and other surfaces 
for up to 6 hours in these droplets and up to 3 hours after the droplets 
have dried. 
While the spread of droplets through close contact caused most of the 
early SARS cases, SARS might also spread by hands and other objects 
the droplets has touched. Airborne transmission is a real possibility in 
some cases. Live vims has even been found in the stool of people with 
SARS, where it has been shown to live for up to 4 days. The virus may be 
able to live for months or years when the temperature is below freezing. 
With other coronaviruses becoming infected and then getting sick again 
(re-infection) is common. This may also be the case with SARS. 
Symptoms usually occur about 2 to 10 days after coming in contact with 
the virus. There have been some cases where the illness started sooner or 
later after first contact. People with active symptoms of illness are 
contagious, but it is not known for how long a person may be contagious 
before or after symptoms appear. 
SYMPTOMS 
The incubation period of SARS is 2-7 days, but may be as long as 10 
days. The illness starts with the hallmark symptoms like: 
• Fever greater than 100.4 degrees F (38.0 degrees C). 
• Chills and shaking: It usually starts 2-3 days after other 
symptoms. 
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• Difficulty in breathing: Respiratory symptoms are initially 
usually mild but after a few days (or a week), the patient may 
develop a dry non-productive cough and breathing may become 
difficult (Dyspnea). 
• Headache, Muscle aches. 
While in extreme cases diarrhoea, dizziness, nausea and 
vomiting, runny nose, sore throat, etc. 
In some people, the lung symptoms gets worse during the second week of 
illness, even after the fever has stopped. Laboratory investigations have 
shov/n normal or decrease in white blood cell counts. However, the 
absolute lymphocyte count is often decreased. Reduction in lymphocyte 
numbers and a rise in aminotransferase activity which indicates damage 
to the liver. At the peak of the respiratory illness, leucopoenia and 
thrombocytopenia has also been reported. Complications may include 
Respiratory failure. Liver failure and Heart failure. 
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Fig 2.3.-symptoms of SARS 
TESTS 
In most people with SARS, changes on a chest x-ray or chest CT show 
pneumonia, which is typical with SARS. The tests used to diagnose 
SARS might include the following: 
• Blood clotting tests. 
• Blood chemistry tests. 
• Chest x-ray or chest CT scan. 
• Complete blood count (CBC). 
The tests used to quickly identify the virus that causes SARS include: 
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• Antibody tests for S.\RS. 
• Direct isolation of the SARS virus. 
• Rapid polymerase chain reaction (PCR) test for SARS virus. 
All current tests have some limitations. They may not be able to easily 
identify a SARS case during the first week of the illness, when it is most 
important. 
TREATMENT 
Before the emergence of SARS-CoV, no efforts were put into the search 
for antiviral drugs against coronaviruses. The rapid transmission and high 
mortality rate made SARS a global threat for which no efficacious 
therapy was available and empirical strategies had to be used to treat the 
patients. New insights into the field of the SARS-CoV genome structure 
and pathogenesis revealed novel potential anticoronavirus targets. Several 
proteins encoded by the SARS-CoV could be considered as targets for 
therapeutic intervention suae as the spike protein, the main protease, the 
NTPase/helicase, the Rf4A-dependent RNA polymerase and different 
other viral protein-mediated processes. Potential anti-SARS-CoV drugs 
are currently being developed in v/vo. The development of effective drugs 
against SARS-CoV may also provide new strategies for the prevention or 
treatment of other coronavirus diseases in animals or humans. 
The treatments being currently followed includes: 
. Antibiotics to treat bacteria that cause pneumonia. 
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• Antiviral medications. 
• High doses of steroids to reduce swelling in the lungs. 
• Oxygen, breathing support (mechanical ventilation), or chest 
therapy. 
In some serious cases, the liquid part of blood from people who have 
already recovered from SARS has been given as a treatment. 
There is no strong evidence that these treatments work well. There is 
evidence that the antiviral medication, ribavirin, does not work. 
Rapid identification of the causal agent as a novel coronavirus (SARS-
CoV) represents an extraordinary achievement in the history of global 
health. However, at present, no efficacious therapy for SARS is available, 
so the establishment of sensitive and efficient methods for diagnosis and 
treatments is of great importance. So far, investigations on detection, 
prevention and treatment of SARS that have been extensively reported 
include: 
1. EINA INTERFERENCE PRINCIPLE 
RNAi (RNA interference) has been demonstrated to be a powerful 
method for gene silencing. The idea of using RNAi for therapeutic 
purpises has extensively been exploited in treating various such as cancer 
and dominantly inherited genetic disorders. Development of therapeutic 
agents for SARS viral infection using short interfering RNA (si RNA) 
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inhibitors exemplifies a powerfulnew means to combat emerging 
infectious diseases. 
2. SARS VACCINES 
Regarding the serious infection of SARS-CoV, safe, effective, 
economical and easily administered vaccines are urgently needed. 
Currently, strategies for SARS vaccines development include a whole 
inactivated SARS-CoV, full length S protein, an attenuated virus or weak 
form of the virus, recombinant SARS proteins or DNA vaccines. Both the 
inactivated virus and recombinant S protein were targeted at inducing 
both cellular immunity and neutralizing antibodies. Among those 
strategies for SARS vaccines development, the production of 
recombinant subunit vaccines has become a valuable modem strategy for 
the prevention of infectious diseases. 
3. OLIGODYNAMIC Ag^ FOR DIRECT IMMUNE 
INTERVENTION 
Several researchers have explored the promising delivery methods 
associated with at least one formulation of electrol.ytically produced 
picoscalar oligodynamic Ag+ in pure hydrosol form, it is generating 
considerable excitement as a highly strategic and tactical antimicrobial 
agent. It is an exceptional discovery that a single product, possesses 
'multifunctional' viral interventions making it a promisimg broad-
spectrum antiviral agent. 
45 
Severe Jicute ^spiratory Syndrome 
4. Other Agents or Methods for Preventing and Treating SARS 
Alpha-interferons, interferon-beta, double-stranded ribonucleic acid 
(dsRNA) or the combinations were provided for treatment of SARS. 
Administering of theaflavin and its derivatives in combination with a 
carrier was developed. Different carriers as well as different percentages 
of theaflavin and its derivatives in the composition were provided. 
PREVENTION 
In order to lower the risk of SARS infection, it is recommended to reduce 
contact with people who have SARS, avoiding travel to places where 
there is an uncontrolled SARS outbreak, when possible, avoiding direct 
contact with persons who have SARS until at least 10 days after their 
fever and other symptoms are gone. 
• Hand hygiene is the most important part of SARS prevention. 
Washing hands with an alcohol-based instant hand sanitizer. 
• Cover your mouth and nose when you sneeze or cough. Droplets 
that are released when a person sneezes or coughs are infectious. 
• Do not share food, drinks or utensils. 
• Clean commonly touched surfaces with an EPA-approved 
disinfectant. 
In some situations, masks and goggles may be useful for preventing the 
spread of the disease. Wearing gloves when handling any items that may 
have touched infected droplets. 
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CHAPTER 3 
OBJECTIVES AND METHODOLOGY OF STUDY 
1. INTRODUCTION 
Knowledge is dynamic and multi dimensional in nature. The 
new researches and thirst for knowledge has led to the 
generation of new avenues work. It is necessary that new 
research and new findings should be circulated widely among 
the research scholars, scientists, specialists and others. 
Due to rapid growth of knowledge, a librarian faces problem in 
acquisition, collection, selection and organisation of relevant 
documents within limited financial resources. To overcome 
these problems, they need techniques by which they can use the 
limited financial resources to the optimum. One of the 
techniques is the Bibliometric technique which in recent years 
have attained significance because of its practical application in 
the evaluation of library operations and services, as a statistical 
and mathematical technique. It has extensive application in 
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library and information field in identifying the research trends in 
particular subject, trends in authorship and collaboration 
research, core journals, authors productivity, obsolescence and 
scat1:ering of literature. This study is helpful in the management 
of scientific literature, measuring the utility of periodicals and 
relationships between journals and subject areas and also in 
knowing the most productive contributors in a given field. It is 
also helpful at the information centres in formulating need based 
collection development policy, weeding and stacking policy. 
Bibliometrics has emerged as the most prominent tool in 
eliminating the problems in acquisition, organization and 
dissemination of information. 
The present study aims at the identification and description of 
some of the characteristics of the literature published on the 
disease "Severe Acute Respiratory Syndrome or SARS" over a 
period of 9 years form 2003-2011 with a view to identify year, 
language, subject area, forms of document, country of origin 
where the document is published. 
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It is well known that knowledge growing at a very fast rate. It is 
necessary that a new work and new findings should be 
highlighted among the research scholars and others who are 
interested in them. So the present study will help the librarian in 
the selection of literature on "SARS". 
2. OBJECTIVES 
Before conducting any study, the objectives of the study should 
be kept in mind by the researcher. The present study aims at the 
identification and describing some of the characteristics of 
literature published on "SARS" over a period of 9 years (2003-
2011) with a view to identify the year, language, subject, form 
of documents, country of origin from where the document is 
published. 
2.1 Ranking of Periodicals: To know the core periodicals 
containing the maximum literature on "SARS". 
2.2 Ranking of Authors: To know the eminent authors on 
"SARS". 
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2.3 Form of Documents: To find out the most used form of 
source material i.e. periodical articles, research reports, 
conference proceedings, bulletins etc. 
2.4 Geographical Scattering of Items: To fmd out the 
country producing most of the literature on "SARS". 
2.5 Chronological Study: To know the most productive 
year/years of the literature published on the subject. 
2.6 Language Wise Distribution of Items: To know the 
dominating language in which most of the articles on the 
subject have been published. 
2.7 Subject Dispersion: To identify the scattering of the 
subject under study. 
2.8 Rate of Collaborative Research: To study the rate of 
collaborative research that can be effectively measured 
from the number of authors in papers. 
2.9 To check the validity of Bradford's, Lotka's and Zipf s 
Laws. 
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3. METHODOLOGY 
The exponential growth of Uterature and rapid development of 
libraries generated several evolutionary studies about the 
effectiveness and efficiency of information services. These 
studies led to the identification and application of appropriate 
qualitative measuring techniques known as Bibliometrics. 
Typically to carry out this study, following steps have been 
followed: 
Selection of Source Documents 
1 
Collection of Data 
1 
Analysis and Interpretation of Data 
1 1 
Ranking 
of 
Periodicals 
' ' 
Country 
wise 
distribution 
of items 
1 
' 1 
Subject 
wise 
distributi 
on of 
items 
' 1 
Year wise 
Distribution 
of items 
' ' 
Language 
wise 
distribution 
of items 
' 1 
Form wise 
distribution 
of items 
r 
Ranking 
of 
authors 
1 
Application of Bibliometric Laws 
Conclusion 
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3.1 Selection of Source Document 
To undertake the present study on the literature of SARS, the 
PubMed Central Database was found to be the most 
comprehensive and appropriate source of literature in the field 
of Medical Science. 
3.2. Collection of Data 
The most important task was to select the documents from 
which data has been drawn on "SARS". 2500 references have 
been collected from PubMed Central for the years 2003-2011. 
The same was maintained on Excel-Worksheets. 
3.3 Analysis and Interpretation of Data 
All the 2500 references were arranged and sorted in order to 
complete the following studies. 
3.3.1. Ranking of Periodicals 
The main objective of this study is to identify the core 
periodicals containing the research literature on SARS. To 
conduct this study, the items published in different periodicals 
were grouped together and a ranked list of periodicals was 
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prepared. It is necessary to know the most productive journals 
on the subject. 
3.3.2. Country Wise Distribution of Items 
This study is conducted to identify the place of origin of the 
documents, which is given in NLM catalogue in PubMed 
database. The documents were grouped on the basis of their 
place of origin. They were then counted and ranked in a table. 
3.3.3. Subject Wise Distribution 
Though most of the literature on a given subject is published in 
core journals but sometimes some material of research value is 
published in journals belonging to related or allied fields. The 
information about the subject fields of periodicals was obtained 
from Ulrich International Periodical Directory, 46* edition. This 
analysis identifies the core subjects as well as the related 
subjects on SARS. 
3.3.4. Year Wise Distribution of Items 
In this analysis, year of origin of items were studied to know the 
number of items belonging to a particular year. The data was 
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analysed and tabulated to find out the most productive year of 
items. 
3.3.5. Language Wise Distribution of Items 
This study attempts to analyze the language wise distribution of 
items. Since the source of documents (PubMed Database) is of 
international level, and has comprehensive coverage, thus 
articles are published in almost all languages of the world. So 
the researcher analyzed the items language wise. For the 
purpose of language wise analysis, the entries were grouped 
according to their language. After this, they were counted and 
then tabulated in the form of a rank list of languages. 
3.3.6. Form Wise Distribution of Items 
There are a variety of forms of documents in which literature on 
SARS is published. These include articles, research reports, 
reviews, etc. This analysis has been done on to know the major 
forms of documents used for producing new information on the 
subject under study. These have been tabulated to find out the 
most used form of source material. 
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3.3.7. Ranking of Authors 
The researcher analyzed the authors on the basis of their 
frequency of occurrence i.e. how many times an author occurs. 
This study has been conducted to know the eminent 
personalities contributing on SARS. Ranking of authors is done 
to identify the most productive contributors to the subject. For 
the purpose of ranking the authors, the information about all the 
authors was retrieved, arranged and tabulated in the order of 
decreasing frequency of their contributions. 
3.4. Application of Bibliometric Laws 
The whole study depends upon the application of bibliometric 
lav/s such as Bradford, Lotka and Zipf s laws. 
These laws were applied to the analyzed data to check their 
validity. 
3.5. Conclusion 
The last step of this study is to conclude the findings of the 
study and make true recommendations, if proved. 
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CHAPTER 4 
DATA ANALYSIS, INTERPRETATION AND PRESENTATION 
The required data on the topic "Severe Acute respiratory Syndrome" was 
collected from PubMed (publication of medicine) which is an online 
service of NLM (National Library of Medicine), USA. It was found that 
2500 items were published on the subject for a period of nine years 
(2003-2011). The collected data was analysed to conduct the following 
studies: 
4.1. RANKING OF PERIODICALS: In the present era, journals play 
an important role in scientific communication of current information. 
Articles published in journals provide nascent micro thought to the 
researchers. It may be found that core journals contribute most of the 
literature on this particular topic. This information on core journals in 
various subjects will go a long way in preparing the subscription list of 
journals by the librarian. The present study is therefore meant to identify 
the important journals, constituting the most of the literature of research 
value in the field of 'Severe Acute Respiratory Syndrome'. 
In the collected data, all 2500 references were found to be published in 
452 periodicals, which have been ranked upto 37 positions. Table 4.1 
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shows that the first rank is occupied by 'Journal of Virology' which 
accounts for 7.3% of the total references. The next five positions are 
being occupied by Emerg Infect Dis (Emerging Infectious Diseases) 
(5.84%)., BMJ (British Medical Journal) (4.52%), Emerg Med J 
(Emergency Medicine Journal) (4.08%), Proc Natl Acad Sci.( 
Proceedings of the National Academy of Sciences of the United States of 
America) (3.32%)), and J Infect Dis {The Journal of Infectious Diseases) 
(2.08)%.. 
According to table 4.1 the journal accounting for the maximum number 
of items i.e. 183 constituting 7.3% of the total can be regarded as the core 
journal in this particular field. 
The journals having their frequency of occurrence of items in the range of 
41-183 is 11, those in the range of 20-35 is 16, in the range of 13-18 is 
14, in the range of 09-12 is 15, in the range of 06-08 is 27, in the range of 
03-05 is 47 and in the range of 01-02 is 322 as shown in table (4.1.1). 
This is in accordance with Bradford's law of scattering of literature which 
implies that in successive zones, the number of periodicals goes on 
increasing for almost the same number of articles. 
The present ranking list may be useful for the libraries in taking policy 
decision regarding the subscription list of periodicals on the disease 
SARS and related communicable diseases. It will be equally important 
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for the documentation list. This study can also aid the researchers in 
finding out the most productive journals. 
TABLE (4.1) RANKING OF PERIODICALS 
S.No. 
1 
2. 
3. 
4. 
5. 
6. 
7. 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Name of 
Periodical 
J Virol 
Emerg Infect Dis 
BMJ 
Emerg Med J 
Proc natl acad sci. 
J Infect Dis. 
JMol Med 
(Berl). 
CMAJ 
Infect Dis Clin 
North Am 
J Clin Microbiol 
Arch Virol 
Am J Infect 
Control 
J Epidemiol 
Community 
Health 
Vaccine 
Thorax 
Drug Target 
Country 
USA 
USA 
UK 
UK 
USA 
UK 
Germany 
Canada 
USA 
USA 
Germany 
The 
Netherlands 
UK 
The 
Netherlands 
UK 
Spain 
Number 
of items 
183 
146 
113 
102 
83 
52 
52 
51 
51 
48 
41 
35 
34 
31 
30 
29 
Percentage 
7.3 
5.84 
4.52 
4.08 
3.32 
2.08 
2.08 
2.04 
2.04 
1.92 
1.64 
1.4 
1.36 
1.24 
1.20 
1.16 
Rank 
1 
2 
3 
4 
5 
5 
6 
7 
7 
8 
9 
10 
11 
12 
13 
14 
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17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
Insights 
Infect Control 
Hosp Epidemiol 
Plos one. 
Beijing Da Xue 
Xue Bao 
Crit Care 
BMC Infect Dis 
N Engl J Med. 
National 
Academies Press J 
Virol J. 
Virology 
Br J Gen Pract. 
Virus Res. 
Biochim Biophys 
Acta 
IntJ 
Immunogenet. 
Philos Trans R 
Soc Lond B Biol 
Sci 
Plos Med 
Euro Surveill. 
Ginekol Pol. 
Exp Mol Med. 
Hong Kong Med 
USA 
USA 
China 
USA 
UK 
UK 
USA 
UK 
UK 
UK 
The 
Netherlands 
The 
Netherlands 
Norway 
UK 
USA 
Sweden 
Poland 
Korea 
China 
28 
26 
25 
25 
23 
23 
22 
22 
22 
21 
21 
20 
20 
18 
18 
17 
17 
16 
16 
1.12 
1.04 
1.00 
1.00 
0.92 
0.92 
0.88 
0.88 
0.88 
0.84 
0.84 
0.80 
0.80 
0.72 
0.72 
0.68 
0.68 
0.64 
0.64 
15 
16 
17 
17 
18 
18 
19 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
59 
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36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
J. 
J Biol Chem 
BMC Public 
Health 
Bull World Health 
Organ 
Am J public 
health 
Arch 
Bronconeumol 
Clin Diagn Lab 
Immunol 
Can J Infect Dis 
Med Microbiol 
Plos pathog 
Croat Med J. 
Emerg Health 
Threats J. 
Biochem Cell Biol 
Can Fam 
Physician 
Chang Gung Med 
J. 
J Clin Rheumtol 
Jpan J Vet Res 
Pol Merkur 
Lekarski 
Proteomics 
UK 
UK 
USA 
USA 
Spain 
USA 
Canada 
USA 
Croatia 
Australia 
Canada 
Canada 
Taiwan 
Denmark 
Japan 
Poland 
Germany 
16 
15 
15 
14 
14 
14 
13 
13 
12 
12 
11 
11 
11 
11 
11 
11 
11 
0.64 
0.60 
0.60 
0.56 
0.56 
0.56 
0.52 
0.52 
0.48 
0.48 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
24 
25 
25 
26 
26 
26 
27 
27 
28 
28 
29 
29 
30 
30 
30 
30 
30 
60 
<Data JinaCysis, Interpretation ancf (Presentation 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
Biochem Biophys 
Res Commun 
Clin Biochem Rev 
Epidemiol Infect 
J Clin Inves. 
Antiviral Res 
BMC 
Bioinformatics 
Clin Exp 
Immunol. 
Environ Health 
Perspect. 
Viral Immunol. 
Biochemistry 
BMC Health Serv 
Res. 
Clin Microbiol 
Rev. 
J Mol Biol. 
Nucleic acids 
Rev. 
Protein Sci. 
BMC Immunol. 
Immunogenetics 
J Gen Virol. 
J Virol Methods 
The 
Netherlands 
The 
Netherlands 
Finland 
USA 
The 
Netherlands 
UK 
USA 
USA 
USA 
Russia 
UK 
USA 
Italy 
UK 
USA 
UK 
USA 
Switzerland 
Germany 
10 
10 
10 
10 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
0.40 
0.40 
040 
0.40 
0.36 
0.36 
0.36 
0.36 
0.36 
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 
0.28 
0.28 
0.28 
0.28 
31 
31 
31 
31 
32 
32 
32 
32 
32 
33 
33 
33 
33 
33 
33 
34 
34 
34 
34 
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72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
Paediatr Child 
Health 
PloS Biol. 
Trop Med Int 
Health. 
Adv Exp Med 
Biol. 
Antimicrob 
Agents. 
Chemother. 
Antivir Ther. 
Arch Dis Child. 
Biochem J. 
Bioorg Med Chem 
Lett. 
BMC Microbiol. 
Brain Inj. 
Di Yi Jun Yi Da 
Xue Xue Bao 
Hum Gene Ther. 
Methods Mol 
Biol. 
Pathol Biol (Paris) 
Public Health 
Rep. 
Respir Res. 
Tanpakushitsu 
Canada 
USA 
USA 
USA 
USA 
UK 
UK 
The 
Netherlands 
UK 
Switzerland 
China 
USA 
USA 
France 
USA 
UK 
Japan 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
0.28 
0.28 
0.28 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
34 
34 
34 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
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90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
kakusan koso. 
Biophys J. 
BMC Struct Biol 
BMC Vet Res 
Clin Chest Med. 
Clin Vaccine 
Immunol. 
Intervirology 
J Am Med Inform 
Assoc. 
Br J Clin 
Pharmacol. 
J Bras Pneumol. 
J Med Chem. 
J Med Internet 
Res. 
J Med virol 
Proc (Bayl Univ 
Med Cent). 
Proc Biol. 
Ann N YAcad 
Sci. 
Antibiot 
Khimioter 
Bioorg Chem. 
BMC Genomics 
USA 
UK 
UK 
The 
Netherlands 
USA 
Switzerland 
USA 
UK 
Brazil 
Poland 
Germany 
USA 
USA 
USA 
USA 
Russia 
The 
Netherlands 
UK 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.16 
0.16 
0.16 
0.16 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36s 
37 
37 
37 
37 
63 
(Data J^naCysis, Interpretation and (Presentation 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
125 
126 
127 
Can J Surg. 
Clin Infect Dis. 
Cochrane 
Database Syst 
Rev. 
Crit Care Med. 
Epidemics 
Infect Disord 
Drug Targets 
Int J Health 
Geogr. 
J Altem 
Complement Med 
J Clin Nurs. 
J Clin Pathol. 
J Formos Med 
Assoc 
J Korean Med Sci. 
J R Soc Med. 
MBio. 
Malays J Med Sci. 
Microbiol 
Immunol. 
Nat Rev 
Microbiol 
Paediatr Infect Dis 
J 
Trans Am Clin 
Canada 
Germany 
USA 
UK 
UK 
Italy 
UK 
USA 
Finland 
USA 
The 
Netherlands 
Korea 
UK 
Norway 
Malaysia 
Switzerland 
UK 
UK 
USA 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
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128 
129 
130 
Climatol Assoc 
Virulene 
Virus Genes 
Virus Res. 
Canada 
USA 
Japan 
4 
4 
4 
0.16 
0.16 
0.16 
37 
37 
37 
(Note: Only journals publishing upto 4 items i.e. 130 journals have been chosen 
to be included in the above table.) 
TABLE No. (4.1.1) SHOWING RANGE OF FREQUENCY 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7.. 
Frequency 
Range 
41-183 
20-35 
13-18 
09-12 
06-08 
03-05 
01-02 
Total 
No. of 
Periodicals 
11 
16 
14 
15 
27 
47 
322 
452 
No. of 
Items 
922 
437 
205 
166 
187 
175 
408 
2500 
% age 
36.88 
17.48 
8.20 
6.64 
7.48 
7.00 
16.32 
100.00 
Cumulative 
Frequency 
36.88 
54.36 
62.56 
69.20 
76.68 
83.68 
100.00 
4.2. SUBJECT WISE DISTRIBUTION:-
According to Bradford's Law of scattering, most of the information on a 
given topic appears in few core journals. However, a significant amount 
of literature is published in journals of other related or marginal subjects. 
This analysis has been done on the basis of the subject fields of 
periodicals publishing the literature. 
Table 4.3 shows that the total of 2500 items appearing in 452 journals 
belong to 22 different subjects. The data shows that the highest 
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percentage among the 2500 items is 33.36% which falls under the subject 
"Medical Science- Communicable Diseases". The second, third, fourth 
and fifth positions are occupied by "Medical Science-Respiratory 
Disease" (22.84%), "Medical science-Health" (8.64%), "Medical 
Science-Immunology" (6.16%)) and "Medical science-Experimental 
Medicine" (5.56%)) respectively. 
TABLE (4.2) SUBJECT WISE DISTRIBUTION OF LITERATURE 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
9. 
Name of Subject 
Medical Science-
Communicable Disease 
Medical Science-
respiratory disease 
Medical Science Health 
Medical Science-
immunology 
Medical Science -
Experimental Medicine 
Medical Science-
Epidemiology 
Medical Science-
Laboratory Techniques 
Medical Science-
Pharmacology. 
Medical Science-Cellular 
Biology 
No. of 
Items 
834 
571 
216 
154 
139 
101 
78 
60 
60 
Percentage 
33.36 
22.84 
8.64 
6.16 
5.56 
4.04 
3.12 
2.40 
2.40 
Cum 
Freq 
33.36 
56.20 
64.84 
71.00 
76.56 
80.60 
83.72 
86.12 
88.52 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
8 
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11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22„ 
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Medical Science-
Molecular Biology 
Medical Science-
Therapeutics 
Medical Science- Genetics 
Medical Science-
Microbiology 
Medical Science-
Diagnostic Imaging 
Medical Science-
Biomedical Engineering 
Medical Science-
Paediatrics 
Medical Science-Nurses 
and nursing. 
Medical Science-
Computer Application. 
Medical Science-
Bioinformtics. 
Medical Science-
Nutritional science. 
Medical Science-
Anaesthsiology. 
Medical Science-
Nanotechnology. 
Total 
59 
57 
53 
32 
23 
18 
13 
10 
09 
06 
04 
02 
01 
2500 
2.36 
2.28 
2.12 
1.28 
0.92 
0.72 
0.52 
0.40 
0.36 
0.24 
0.16 
0.08 
0.04 
100 
ancf (Presentation 
90.88 
93.16 
95.28 
96.56 
97.48 
98.20 
98.72 
99.12 
99.48 
99.72 
99.88 
99.96 
100 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
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FIG 4.1 
SUBJECT WISE DISTRIBUTION OF 
ITEMS 
900 334 
800 
700 
600 
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400 
300 
200 
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0 
53.36 
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MED 
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4.3. YEAR WISE DISTRIBUTION OF LITERATURE:- This study is 
useful in knowing the currency of information on severe acute respiratory 
syndrome in the indexing and abstracting services. The main objective of 
this chronological study is to find out current information published on a 
topic and being indexed in PubMed which shows the updateness of the 
data base. The study is also useful in knowing the most productive 
year(s). Through this study we will be able to know that how many 
articles on the subject were published during the span of time considered 
for this study i.e. 2003-2011. 
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Table 4.4 shows the chronological scattering of all references. It is 
observed that the highest frequency of items i.e 16.44% were published 
during 2004, followed by 2009 (13.24%), 2003 (12.32%), 2007(11.56%) 
etc. 
TABLE (4.4) CHRONOLOGICAL DISTRIBUTION OF 
LITERATURE 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Year 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
TOTAL 
Number of Items 
308 
411 
235 
202 
289 
285 
331 
244 
195 
2500 
Percentage 
12.32 
16.44 
9.40 
8.08 
11.56 
11.40 
13.24 
9.76 
7.80 
100 
Cumulative Freq 
12.32 
28.76 
38.16 
46.24 
57.80 
69.20 
82.44 
92.20 
100 
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FIG 4.2 
CHRONOLOGICAL DISTRIBUTION OF 
LITERATURE 
2003 2004 2005 2006 2007 2008 2009 2010 2011 
YEAR WISE DISTRIBUTION OF ITEMS 
4.4. LANGUAGE WISE DISTRIBUTION-
It is always useful for the researchers and information scientists to know 
the language(s) in which material in a particular area of specialization is 
published. This type of study provides information about the most 
dominant language in which the literature on SARS is being produced. 
Table 4.8 shows the distribution of items according to languages of 
publication. It is revealed from the table that 2089 items i.e. 83.56% of 
the total collected data have been published in English language. The 
second and third ranks are occupied by Chinese 70 (2.8%) and German 
64 (2.56%) languages. This shows that English is used as the most 
formal language for scientific communication among scientists. 
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TABLE (4.8) LANGUAGE WISE DISTRIBUTION OF 
DOCUMENTS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11 
12. 
13. 
14 
15. 
16. 
17. 
Language 
English 
Chinese 
German 
Dutch 
Spanish 
Japanese 
Polish 
Russian 
Danish 
French 
Swedish 
Switzerland 
Croatian 
Korean 
Serbian 
Turkish 
Italian 
No. of Items 
2089 
70 
64 
40 
33 
30 
28 
26 
17 
17 
15 
14 
12 
10 
8 
8 
6 
Percentage 
83.56 
2.80 
2.56 
1.60 
1.32 
1.20 
1.12 
1.04 
0.68 
0.68 
0.60 
0.56 
0.48 
0.40 
0.32 
0.32 
0.24 
Cumulative 
Frequency 
83.56 
86.36 
88.92 
90.52 
91.84 
93.04 
94.16 
95.20 
95.88 
96.56 
97.16 
97.72 
98.20 
98.60 
98.92 
99.24 
99.48 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
9 
10 
11 
12 
13 
14 
14 
15 
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18. 
19. 
20. 
Brazilian 
Slovakian 
Finnish 
Total 
5 
4 
4 
2500 
0.20 
0.16 
0.16 
100.00 
99.68 
99.84 
100.00 
16 
17 
17 
FIG (4.3) LANGUAGE VERSUS NUMBER OF ITEMS 
FNGLISH 
CHINESE 
GERMAN 
DU ICH 
SPANISH 
JAPANESE 
4.5. FORM WISE DISTRIBUTION OF LITERATURE:-
The analysis of the table shows that the literature on the subject has been 
published in a number of forms. The main objective of this study is to 
find the bibliographic form that constitutes the major portion of the 
72 
(Data jAnaCysis, Interpretation and (Presentation 
literature published on SARS so far. The study helps the information 
scientists and libraries in knowing the most productive form of document 
on a subject. 
Analysis of collected data shows that 1673 items constituting 66.92 % of 
the total data was published in the form of periodical articles. The next 
three positions are occupied by reviews (17.12%), research reports (8.36 
%), and case studies (2.92%). So it can be inferred that journal articles 
constitute the most vital media of formal communication among scientists 
working on 'SARS'. 
Table (4.5) Distribution of Literature according to Bibliographic forms 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Bibliographic form 
Article 
Review 
Research report 
Case Report 
Clinical Trial 
Editorial 
Letter 
Practice Guidelines 
Conference Proceeding 
Total 
No. of Items 
1673 
428 
209 
73 
57 
29 
17 
10 
4 
2500 
%age 
66.92 
17.12 
8.36 
2.92 
2.28 
1.16 
0.68 
0.40 
0.16 
100.00 
Cumulative freq 
66.92 
84.04 
92.40 
95.32 
97.60 
98.76 
99.44 
99.84 
100.00 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
73 
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FIG (4.4) DISTRIBUTION OF LITERATURE ACCORDING TO 
VARIOUS BIBLIOGRAPHIC FORMS 
• Article 67% 
M Research report 8% 
• Clinical Trial 2% 
M LetterO.68 
• Conference ProceedinO.16% 
• Review 17% 
• Case Report 3% 
• Editorial 1% 
M Practice Guidelines 0.4% 
4.6. COUNTRY WISE DISTRIBUTION:-
In todays world almost every country is engaged in research and 
development activities and this is given out as research output. Certain 
countries give more research output in a particular subject field than other 
countries. This is very much useful not only for the informafion manager 
in finalizing the subscripfion list of periodicals but also for the research 
scholars as they tend to know the countries that are leaders in their 
respective field of research. 
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Table (4.5) contains list of 28 countries producing research material on 
SARS. These countries have been ranked on the basis of frequency of 
occurrence of items. It was observed that 45.28 % of the total articles 
were published from USA. This is followed by UK (13.64%), Canada 
(6.67%), China (4.04%) etc. This analysis not only shows the most 
productive countries of research on SARS but also sheds light on the 
wide coverage of PubMeb as the periodicals from 28 countries have been 
listed. 
Table (4. 6) COUNTRY WISE DISTRIBUTION OF LITERATURE 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Name of 
Countries 
USA 
UK 
Canada 
China 
Germany 
The 
Netherlands 
Japan 
Russia 
Korea 
France 
Switzerland 
Australia 
Italy 
Number 
of Items 
1132 
341 
169 
101 
93 
84 
65 
61 
53 
53 
47 
39 
31 
Percentage 
45.28 
13.64 
6.76 
4.04 
3.72 
3.36 
2.60 
2.44 
2.12 
2.12 
1.88 
1.56 
1.24 
Cumulative 
Frequency 
45.28 
58.92 
65.68 
69.72 
73.44 
76.80 
79.40 
81.84 
83.96 
86.08 
87.96 
89.52 
90.76 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
9 
10 
11 
12 
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14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
Denmark 
Poland 
Singapore 
Sweden 
Norway 
Malaysia 
Turkey 
Serbia 
Taiwan 
Finland 
Slovakia 
Brazil 
India 
Saudi Arabia 
Nepal 
Total 
31 
29 
28 
26 
23 
21 
16 
13 
13 
11 
07 
05 
05 
02 
01 
2500 
1.24 
1.16 
1.12 
1.04 
0.92 
0.84 
0.64 
0.52 
0.52 
0.44 
0.28 
0.20 
0.20 
0.08 
0.04 
100 
92.00 
93.16 
94.28 
95.32 
96.24 
97.08 
97.72 
98.24 
98.76 
99.20 
99.48 
99.68 
99.88 
99.96 
100 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
23 
24 
25 
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FIG (4.5) 
COUNTRY WISE DISTRIBUTION OF 
LITERATURE 
1132 
•No. of Items 
341 
169 
101 93 84 65 
USA UK Canada China Germanyhe Netherlands Japan 
(Data of 6 only countries has been depicted in the above graph ) 
4.7. RANKING OF AUTHORS: 
In every subject there are a number of contributors. However, some of 
them are well known in a given field. It's therefore important to know 
the eminent authors writing on SARS. This information is important 
equally for the librarian and the researchers. 
Table 4.7 gives the name of authors along with their contributions (i.e. 
no. of papers). Although this study is not sufficient to identify exactly the 
major contributors on SARS, yet the present ranked list may be of 
considerable help to know the name of significant authors on the topic 
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during 2003-2011. The names of the first four most productive authors 
based on this study are:-
1. Baric, R S. 
2. Scott, R D. 
3. Gregg, E. 
4. Meltzer, M. 
TABLE (4.7) LIST OF CONTRIBUTORS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
AUTHOR 
Baric, R S 
Scott, R D 
Gregg, E 
Meltzer, M 
Hawryluck,, L 
Gold, W 
Galea, S 
Ammon, A 
Djoko, A J 
Wolfe, N A 
Abdullah, A 
Conseil, A 
Daar, A S 
NUMBER OF ITEMS 
28 
25 
21 
19 
17 
11 
10 
09 
09 
09 
08 
08 
08 
RANK 
1 
2 
3 
4 
5 
6 
7 
8 
8 
8 
9 
9 
9 
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14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
Edkins, A 
Gorbalenya, A E 
Lee, A 
Longstaff, A 
Mawle, A 
Newbury, A 
Osterhaus, A 
Perry, A F 
Velthuis A L 
Weber, F 
Wu, A 
Zucs, P 
Aris, A 
Berman, B M 
Brian L. Pike 
Bruckmann, C 
Bruno, C 
Carfi, A 
Collins, A R 
Cooperman, B S 
Dickens, B M 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
07 
07 
07 
07 
07 
07 
07 
07 
07 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
61 
62 
Drosten, D 
Earnest, G B 
Ehrenstein, B P 
Galvani, AP 
Greiman, A 
Lam, C 
Lin, C K 
McGeer, A 
Moulton, A D 
Nystedt, B 
Pessi, A 
Princiotto, A M 
Rhodes, A 
Selmi, C 
Silversides, A 
Sims, A A 
Tomlinson, B 
Tracy, C 
Traynor, JB 
Veamcombe, M 
Vega, V B 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
80 
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54 
55 
56 
63 
64 
57 
58 
59 
60 
78 
65 
79 
80 
66 
67 
68 
69 
70 
81 
82 
83 
Vera, A 
Verkleij, A 
Villaverde, A 
Wang, H C 
Wang, J 
Wei, C L 
Wong, B ML 
Wong, C K 
Yount, B 
Austgarden, D 
Barnard, D L 
Bianchi, E 
Bryce, E A 
Chang, C 
Chang, C 
Chin, D P 
Cockram, K 
de Haan, A M 
Delwart, E 
Donaldson, E F 
Eisenmesser, E 
07 
07 
07 
07 
07 
07 
07 
07 
07 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
81 
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84 
85 
71 
72 
73 
74 
75 
76 
11 
86 
87 
88 
89 
90' 
91 
92 
93 
94 
100 
101 
95 
Erdman, D 
Esswein, E J 
Hirschberg, L 
Lam, C K 
Mecozzi, D M 
Morens, D M 
Suarez, D L 
Swayne, D E 
Vonrhein, C 
Freedman, U 
Fritz, E A 
Goumis, E 
Jarlais, D C 
Manheimer, E 
Maravi, E 
Maultsaid, D 
Nelson, E 
Ng,D 
Plant, E W 
Prentice, E 
Rea, E 
06 
06 
06 
06 
06 
06 
06 
06 
06 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
82 
(Data JLnaCysis, Interpretation ancf (Presentation 
102 
96 
97 
98 
99 
103 
104 
105 
10(5 
107 
108 
109 
110 
111 
112 
113 
114 
11.5 
116 
117 
118 
Saw,J 
Seifried, E 
Smith, R D 
Snijder, E 
Spackman, E 
Su,I 
Thomas, G N 
Zoutman, D 
Berglund, E C 
Borland, G 
Breugelmans, J 
Brodt,HM 
Burr, G 
Cheung, H M 
Chiche, F 
Choe, H 
Donker, G M 
Dwosh, H A 
Esper, E 
Eysenbach, G 
Faas, G 
05 
05 
05 
05 
05 
05 
05 
05 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
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119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
13(5 
137 
138 
139 
Fang, H 
Feldbaum, H 
Folkers, G K 
Gannon, F 
Granzow, H 
Guamer, J 
Hofmann, H 
Hong,HLH 
Hufert, F G 
Jeffers, S 
Krause,G 
Kwon, H 
Langland,J 0 
Lauscher, H N 
Law, H 
Leong, H M 
Lingappa, J R 
Lloyd-Smith, J 
Malet, H 
Manolaridis, I 
Manuguerra, C 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
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140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
Mensah, G A 
Moorman-Roest, H 
Moshynskyy, I 
Nishiura, H 
Abraham, J 
Acharya, M 
Beck, J R 
Bermejo-Martin, J F 
Bukrinsky, M 
Chan, K 
Chandran, K 
Chiu, Lily-Lily 
Chui, K M 
Corbett, K D 
Coy,K 
Curtis, K M 
DiNapoli,JN 
Eames, K H 
Fair, J N 
Gershwin, M E 
Groot-Mijnes, D 
04 
04 
04 
04 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
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16] 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
Grywna, K 
Guo, J 
Hensley, L E 
Hiscox, J A 
Jaakkimainen, L 
Jacobs, J L 
Kodo, J 
Lee, K 
Lee, L 
Lescar, J 
Li,JK 
Li, ME 
Lichiere, J 
Liu, J 
Lunan, W 
McDonald, L C 
Mendez-Rios, J 
Michaud, J 
Murray, E 
Ng,KC 
Park, K 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
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182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
204 
197 
205 
206 
207 
208 
Pearson, L D 
Porten, K 
Saylors, K E 
Siegert, J 
Sin, L Y 
Stockman, J 
Stoermer, K A 
Sung,J 
Tait, J 
Tarn, J S 
Tang, K F 
To,K 
Tsang,KAK 
Wallingford,K 
Wang, J 
Wayne, A 
Weidmann, M 
Wilmouth, R 
Wilson, S 
Wong, YS 
Wong, R 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
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198 
199 
200 
201 
202 
203 
209 
210 
212 
213 
214 
215 
216 
218 
219 
220 
221 
222 
223 
224 
225 
Wong, T 
Wright, L 
Yan,J 
Yap, J 
Zhang L 
Zhao, K 
Abrignani, S 
Aldighieri, D 
Andersson, G E 
Arguin, P M 
Avendano, M 
Avila, P 
Barcena, M 
Barnett,! 
Bartelink, W 
Bartlam, M 
Bassetti, G 
Bates, P 
Beavers, M P 
Belshe, A 
Benatar, S T 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
Bernstein, B 
Bondy, S 
Broil, S 
Caffrey, M 
Cammer, A S 
Chan, C W 
Chan, P K S 
Chen, MI 
Chen, P S 
Chen, Y 
Chu, V C 
Coates, 0 
Denison, M R 
Derkach, P 
Dietz,WH 
Dowling, N F 
Edmunds, W J 
Egloff,M 
Fan, X H 
Farzan, M 
Favoreto, S 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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247 
248 
249 
250 
251 
252 
253 
217 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
Ferraz, R M 
Filipowicz, W 
Frey, J M 
Galea, S 
Gallegos, M C 
Geisbert, T W 
Getz,W M 
Gilchrist, k 
Gomez-Sanchez, M J 
Goodman, R A 
Giinther, S 
Gwinn, M 
Harrison, C 
He,X 
Herman, T 
Hogan, G 
Houghton,M 
Hourfar, M K 
Huang, YT 
Ingallinella, P 
Invemizzi, P 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
Ip,M 
Jahrling, P B 
Jiang, G 
Juliano, M L 
Keeling, M J 
Keogh-Brown, M R 
Kiefer, M 
Kircher, S S 
Kocher, P L 
Koerkamp, M J K 
Kramme, U 
Kunz,TH 
Lapinsky, S 
LeBreton, M 
Lee, V J 
Lee,WH 
Liang, M 
Liao,M 
Liu, Z 
Lowther, S A 
Lui, Siu-Fai 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
MacRae, SK 
Madani, N 
Marano, N 
Martin, R 
McErlean, P 
McHugh, W 
McReynolds, S 
Molinari, N 
Mossel, EC 
Nagelkerke, M 
Na-Ra, Lee 
Neumann, U 
Ng ,MHL 
Ng,TP 
Niedrig, M 
Ou,Z 
Panning, M 
Parashar, U 
Parashar,U D 
Pechacek, T W 
Pickles, R J 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
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15 
15 
15 
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309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
Podda, M 
Poder, SL 
Pohlmann, S 
Preiser, W 
Rodgers, M A 
Rollin, P E 
Roth,WK 
Rottier, P 
Rottier, P J M 
Ruan, Y 
Sarwal,S 
Schabas, R 
Schmidt, M 
Serrano, P 
Simone,P 
Singer, PA 
Smieszek, T 
Spiegel, M 
Sun, A 
Supekar, M V 
Swan, S 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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Tamoufe, U 
Theiler,RN 
Tompkins, M K 
Tor,P 
Tross, S 
Tumpey, W 
Uetz, P 
Upshur, R E G 
Varia, M 
I'. Authors contributing less t 
02 
02 
02 
02 
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02 
02 
02 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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4.8. CO-AUTHORSHIP: 
Scientific authorship was much simpler in the days of Einstein, Newton, 
Dewey, and James. Authorship was specifically traceable to individuals. 
As science has grown more complex, joint- or multiple- authored journal 
articles have increased dramatically. The same trend has been observed 
during the present study. 
From this analysis, it was found that 62 articles were written by single 
authors while 1198 items were written by multiple authors. This shows 
the present trend of research in which joint efforts are involved to 
complete a research work. 
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CHAPTER 5 
APPLICATION OF BIBLIOMETRIC LAWS 
To test the validity of Bibliometric laws, these were applied to the 
anatysed data. The following bibliometric laws were tested: 
I.Bradford's Law. 
2. Lotka's Law. 
3. Zipf sLaw. 
The statements and the findings obtained on applying these laws are 
discussed individually in the following pages: 
5.1. BRADFORD'S LAW OF SCATTERING:-
This law states that "If scientific journals are arranged in order of 
decreasing productivity of articles on a given subject, that may be 
divided into a nucleus of periodicals more particularly devoted to the 
subject and several groups or zones containing the same number of 
articles as the nucleus, then the numbers of periodicals in the nucleus 
and succeeding zones will be given as 1 : n : n^ ". 
Where ' 1 ' is the number of periodicals in the nucleus, and 'n' is a 
muhiplier. By the help of table 4.1 (ranking of periodicals) in chapter 4, 
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452 periodicals were divided into three zones according to their 
frequency of occurrence of items. 
In the first zone 4 periodicals carried 544 items, in the second zone 43 
journals carried 1095 items and the third zone 405joumals carried 868 
items. 
The first zone is the nucleus as it contains 4 periodicals carrying 544 
items. A number of permutations and combinations were tried to set data 
according to Bradford's Law and it was found as such: 
l :n:n2 
4:43:405 
Here, 43 =^  44 == 4x 11 (approx.) 
405 ^484=4xllxll(approx.) 
Therefore no the series becomes as: 
4:4x11:4x11x11 
On subsfitufing, 1 l=n, we get 
4: 4n:4n2. 
(where 1 is the number of periodicals in the nucleus and n is the 
multiplier.) 
Hence Bradford's law is proved scienfifically. 
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Table 5.1 
Bradford's Table 
S.No. 
1. 
2. 
3. 
4. 
Total. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16 
17. 
18. 
19. 
20. 
21. 
No. Of 
Journals 
1 
1 
1 
1 
4 
1 
2 
2 
1 
1 
2 
1 
2 
1 
2 
1 
1 
3 
2 
1 
1 
2 
Cumulative 
number of 
Journals 
1 
2 
3 
4 
Total 
5 
7 
9 
10 
11 
13 
14 
16 
17 
19 
20 
21 
24 
26 
27 
28 
30 
Number 
of items 
183 
146 
113 
102 
544 
83 
104 
102 
48 
41 
70 
34 
66 
29 
56 
27 
24 
69 
42 
20 
18 
34 
Cumulative 
number of items 
183 
329 
442 
544 
627 
731 
833 
881 
922 
992 
1026 
1092 
1121 
1177 
1204 
1228 
1297 
1339 
1359 
1379 
1411 
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22. 
23. 
24. 
25. 
26. 
Total 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Total 
3 
4 
4 
2 
4 
43 
5 
4 
8 
9 
10 
10 
14 
23 
98 
224 
405 
33 
37 
41 
43 
47 
Total 
52 
56 
64 
73 
83 
93 
107 
130 
228 
445 
Total 
48 
60 
52 
24 
44 
1095 
50 
36 
64 
63 
60 
50 
56 
69 
196 
224 
868 
1459 
1519 
1571 
1595 
1639 
1689 
1725 
1789 
1852 
1912 
1962 
2018 
2087 
2283 
2500 
The Qumber of journals in the nucleus can be obtained by plotting f(r) and 
log n on semilogarithmic graph paper (a bibliograph), where f(r) is 
cumulative frequency and log 'n' is log of rank of journals as shown in 
graph. The graph is drawn with the help of the analysed data and 
represented in table 5.1. 
The log value of 4 journals in the first zone is 0.6020, the log value of 43 
journals in the second zone is 1.633, and the log value of 405 journals in 
the third zone is 2.607. 
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Fig 5.1-Bradford's Bibliograph 
Taking log n on X axis and number of items in each zone on Y axis, a 
graph was plotted as shown in figure 5.1. The bibliograph thus obtained, 
is found to be somewhat similar to Bradford's bibliograph. As the graph 
begins as a rising curve API and continues as a straight line. The rising 
part of the graph represents the nucleus of highly productive journals. The 
points PI, P2, and P3 on the bibliograph are the boundaries of three equi-
productive zones in almost the same number of articles as the nucleus 
(represented by AY1= Y1Y2=Y2Y3). Thus Bradford's law is proved. 
5.2. LOTKA'S INVERSE SQUARE LAW:-
' . » ' Lotka's law states that "number of scientists who contributed 'n 
papers will be 1/n^  of those who contribute only one paper". From the 
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present study, it was observed that 1819 authors have contributed 2500 
items. Out of 1819 authors, only 1198 have contributed more than one 
paper and the rest 621 authors have contributed only one paper each. 
However according to Lotka's law single contribution should account for 
60% of the total. 
Lotka's law was applied to know the number of scientists who have 
contributed two, three and four papers respectively, as given below:-
5.2.1. SCIENTISTS CONTRIBUTING TWO PAPERS: 
As we know that the number of scientists contributing Ipaper each is 621, 
the number of scientists contributing two papers may be calculated by the 
formula-
Number of scientists contributing 'n' papers = 
Number of scientists contributing 1 paper/n^ 
On the substituting, n = 2 papers 
Number of scientists contributing 2 papers =621/2 ^ = 621/4 = 155.5= 156 
The number of scientists publishing two papers should be 156. However 
an analysis of table (4.7) (chapter 4) indicates that 129 authors only have 
contributed two papers, which is less than the figure obtained by applying 
Lotka's Law. 
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5.2.2. SCIENTISTS CONTRIBUTING THREE PAPERS: 
On substituting n=3, in the formula, we get number of scientists 
contributing 3 papers= 621/3^ = 621/9 = 69. 
During the analysis of table (4.7) (chapter 4) it was observed that only 59 
authors have contributed 3 papers which is less than the figure obtained 
above (i.e. 69). 
5.2.3. SCIENTISTS CONTRIBUTING FOUR PAPERS: 
On substituting, n=4, in the above formula, we get number of scientists 
contributing 4 papers = 621/ 4" = 621/16 = 38.8= 39. 
However only 37 authors have been found to contribute 4 papers as per 
the data analysis of table (4.7) (chapter 4). 
5.3. ZIPF LAW:-
The Law states that "in a relatively lengthy text, if you list the words 
occurring within that text in order of decreasing frequency, the rank 
of a word on that list multiplied by its frequency will be equal to a 
constant." 
The equation for this relationship is: ra \lf 
i.e. r xf- c 
where r is the rank of the vwrd,/is the frequency, and k is the constant. 
Taking log on both the sides 
log(/) + log(r) = log (c). 
Or log (f) + log (r) = c, where c is constant. 
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To apply this law the words (terms) were collected from the title of the 
articles and ranked according to their frequency of occurrence in 
decreasing order. Only those words occupying up to 91 items are given 
table 5.3. 
On applying this law, it was found that log of frequency of occurrence of 
words when added to log of their rank, results are almost same for each 
word. 
The log of frequency of 3 most potent words appeared in the titles on 
"SAl^S" are given as under: 
5.3.1. Word : Severe acute respiratory syndrome 
Frequency : 460 
Rank : 1 
Log of frequency + log of rank 
Log 460 + log 1 = 2.662 + 0 = 2.662 words. 
5.3.2 Word : Coronavirus 
Frequency : 389 
Rank : 2 
Log of frequency + log of rank 
Log 389 + log 2 = 2.589 + 0.301 = 2.890 word 
5.3.3 Word : Spike Protein 
Frequency : 266 
Rank : 3 
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Log of frequency + log of rank 
Log 266 + log 3 = 2.424 + 0.477 = 2.902 word. 
Thus it is proved that Zipf s law is valid even today. 
Table (5.3) 
RANKING OF WORD OCCURRENCE 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Words 
Severe acute respiratory 
syndrome 
Coronavims 
Spike protein 
Antigenic determinants 
Pathogenesis 
Nucleocapsid protein 
Nosocomial infection 
Frequency 
460 
389 
266 
203 
177 
159 
138 
Log 
c 
2.662 
2.890 
2.902 
2.909 
2.946 
2.979 
2.984 
Rank 
1 
2 
3 
4 
5 
6 
7 
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CHAPTER 6 
FINDINGS AND CONCLUSION 
Counting, measuring, comparing quantities, analyzing measurements, 
quantitative analysis is perhaps the main tool of science. Scientific 
research itself and recording and communicating research results through 
publications, has become enormous and complex. It is so complex and 
specialized that personal knowledge and experience are no longer 
sufficient tools for understanding trends or for making decisions. Yet the 
need to be selective, to highlight significant or promising areas of 
research, and to manage better investments in science is only increasing. 
For these reasons and others, nations with significant science enterprises 
have embraced bibliometrics. Bibliometrics can help libraries to 
understand their local community's journal usage patterns, and to identify 
the most influential journals to subscribe to. Collection development can 
be informed by bibliometrics data on both the relative influence of 
journals in the worldwide community and on the publication and citation 
patterns of an institution's researchers themselves. 
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This study is conducted on the data collected from PubMed for the years 
2003-2011, on the disease SARS. The main objectives of the present 
study as stated in chapter 3 is to laiow the leading countries, contributors, 
form of documents, language and core journals, etc. on the disease 
"Severe Acute Respiratory Syndrome or SARS." 
The entire study was conducted by using bibliometric techniques. After 
the collection of data from PubMed, it was analysed and the results were 
shown in the form of tables and graphs (chapter 4). Lastly Bibliometric 
Laws were also tested (chapter 5). 
Concluding this work, the following are the major findings of the study :-
1. The present study found that the journal entitled "Journal of 
Virology" the official journal of the American Society For Virology, 
published from USA is the most productive journal reporting 183 i.e. 
7.3% of the total literature. This is followed by the journal "Emerging 
Infecfious Diseases" again published by USA with 146 items 
constituting 5.84% of the literature and "British Medical Journal" 
published from England accounts for 113 Items constituting 4.25% of 
the total literature published on SARS. 
2. From the subject analysis, it is found that 834 (33.36%)) records 
belong to the subject 'Medical Science-Communicable Diseases' 
followed by the subject 'Medical Science-Respiratory Diseases' 571 
(22.84%) and 'Medical Science-Health' 216 (8.64%). 
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3. The literature on SARS was found to be published from 28 countries. 
Again USA is the leading country with 1132 items (45.28%) of the 
total output. This is followed by England with 341 (45.28%), and 
Canada with 169 (6.76%) respectively. 
4. The year wise distribution of literature shows that 2004 is the most 
productive year during the time span of 9 years (2003-2011) with 411 
items (16.44%). The second and third positions are held by 2009 and 
2003 with 331 (13.24%) and 308 (12.32%) of the total literature. 
5. Language analysis concludes that English is the language used 
predominantly by scientists for formal communication of their 
thoughts, with 2089 (83.56%) documents published in the language. 
This is followed by Chinese and German accounting for 70 (2,8%) 
and 64 (2.56%) of the total literature respectively. 
6. Form wise distribution shows that the periodical Articles are the most 
popular and reliable document form used by the scientific community 
for the exchange of information on 'SARS'. Out of 2500 items 
collected on SARS., 1673 (66.92%) were article type. Next most 
popular forms of documents are the Reviews (428) and Research 
Reports (209) constituting 17.12% and 8.36% of the total items 
respectively. 
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7. Author wise distribution has been done to know the contributors who 
produced most of the documents. It was observed that 621 items have 
been produced by single authors and 1198 items have been produced 
by more than one author. Hence it can be said that the joint authorship 
was found to be more popular on the topic SARS. The first four 
ranked authors are: 
1. Baric, RS. 
2. Scott, R. 
3. Gregg, E. 
4. Meltzer, M. 
While applying the bibliometric laws on the collected data (chapter 5), 
it has been found that Bradford's and Zipf s laws are still applicable. 
However, Lotka's law could not be testified probably because of the 
current trends of research. We are witnessing the multidisciplinary 
research and co-authorship which have emerged as the new research 
fronts in Science and Technology. 
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